Electrohydrodynamic Fe 3 O 4 -Ethylene glycol nanofluid forced convection is simulated in existence of thermal radiation. The porous lid driven cavity has one moving positive electrode. Single phase model has been applied to simulate nanofluid behavior. Control Volume based Finite Element Method is employed to obtain the results which are the roles of Darcy number   Da , radiation parameter   Rd , Reynolds number   Re , nanofluid volume fraction    and supplied voltage    . Results depict that maximum values for temperature gradient is obtained for platelet shape nanoparticles. Nusselt number enhances with rise of Darcy number and supplied voltage. Convection mode enhances with increase of permeability of porous media and nanofluid volume fraction but it decreases with rise of Hartmann number.
Introduction
One the effective active technique for heat transfer augmentation is Electrohydrodynamic. Rarani et al. [1] reported good correlation for viscosity of nanofluid.
Nanofluid has various applications in presence of various external forces [2] [3] . Three dimensional nanofluid flows was demonstrated by Sheikholeslami and Ellahi [4] . They illustrated that velocity detracts with augment of Lorentz forces. Sheikholeslami and Ganji [5] studied the nanofluid flow in a porous channel in existence of Lorentz forces. Sheikholeslami and Shehzad [6] presented the influence of radiative mode on ferrofluid motion. They were taken in to account variable viscosity. Nanofluid concentration has been reported by Hayat et al. [7] in existence of radiative mode. Sheikholeslami and Seyednezhad [8] utilized CVFEM for nanofluid natural convection in existence of electric field in a porous 3 cavity. Sheikholeslami et al. [9] investigated nanofluid intensification in a curved porous cavity considering various shapes of nanoparticles.
Conjugate heat transfer of nanofluid has been reported by Selimefendigil and Oztop [10] . They considered various inclination angles. Sheikholeslami et al. [11] simulated MHD nanofluid forced convection by means of LBM. Sheikholeslami 
Problem definition

Governing Formula and modeling
Governing formula
The definition of electric field is [33]:
. 
Properties of Fe 3 O 4 and ethylene glycol are illustrated in Table1 [1] . EFD viscosity is presented by [1] . Table2 illustrates the coefficient values of this formula. nf k can be expressed as:
Different values of shape factors for various shapes of nanoparticles are illustrated in table3.
So, the final PDE in existence of thermal radiation and electric field in porous media are:
Vorticity and stream function should be employed in order to diminish pressure gradient:
loc Nu and ave Nu along the bottom wall are calculated as:
CVFEM
CVFEM uses both benefits of two common CFD methods. This method uses triangular element (see Fig. 1(b) ). Upwind approach is utilized for advection term. Gauss-Seidel method is applied to find the solution of the algebraic system. Further notes exist in [35].
Mesh study and code validation
Different mesh sizes have been tested to find the mesh independent result. Table4 demonstrated an example. This table indicated that the size of 81 241  can be selected. The CVFEM code has been validated by comparing the outputs with those of reported in [34] and
[36] (see Fig. 3 ). Good agreement can be found.
Results and discussion
Thermal radiation impact on nanofluid forced convection in existence of electric field is investigated by means of CVFEM. Nusselt number augments with rise of radiation parameter. 
